Supplemental experimental procedures

Juxtacellular recordings
In this paper, we analyzed a data set of juxtacellular recordings from the superficial medial entorhinal cortex and the parasubiculum which we have previously published (Ray et al. 2014 , Tang et al. 2014 , Tang et al. 2015 , Tang et al. 2016 . Below, we present a summary of the recording procedure from these previous papers.
Juxtacellular recordings and tetrode recordings in freely moving animals were obtained in male Wistar and Long-Evans rats (150-250 g). Experimental procedures were essentially performed as recently described (Tang et al., 2014a; Tang et al., 2014b) . Briefly, for juxtacellular recordings, glass pipettes with resistance 4-6 MΩ were filled with extracellular (Ringer) solution containing (in mM) NaCl 135, KCl 5.4, HEPES 5, CaCl2 1.8, and MgCl2 1 (pH = 7.2) and Neurobiotin (1-2%). The glass recording pipette was advanced into the brain by means of a miniaturized micromanipuator (Tang et al 2014b) while rats explored open field arenas (70 x 70 cm or 1 x 1 m square black box, with a white cue card on the wall). Juxtacellular labeling was attempted at the end of the recording session according to standard procedures (Pinault, 1996) . Unidentified recordings in parasubiculum and MEC were either lost before the labeling could be attempted, or the recorded neurons could not be unequivocally identified, as described in Tang 
Tissue preparation, immunohistochemistry, and image acquisition
Rats were anaesthetized by isoflurane and euthanized by an intraperitoneal injection of 20% urethane.
Animals were then transcardially perfused with 0.9% phosphate-buffered saline, followed by PFA.
Subsequently, brains were removed from the skull and postfixed in PFA overnight. Brains were then immersed in 10% sucrose and then in 30% sucrose for at least one night for cryoprotection. The brains were embedded in Jung tissue Freeing Medium (Leica Microsystems Nussloch, Germany), and mounted on a freezing microtome (Leica 2035 Biocut) to obain tangential and parasaggital sections at 60 microns.
Tangential sections of the medial entorhinal cortex and parasubiculum were obtained as previously described (Ray et al., 2014; Naumann et al., 2016) by separating the entorhinal cortex from the remaining hemisphere by a cut parallel to the face of the medial entorhinal cortex and sectioning with the surface of the entorhinal cortex attached to the block face of the microtome.
Immunohistochemical stains were performed on tangential and sagittal sections. The sections were pre-incubated in a blocking solution containing 0.1 M PBS, 2% Bovine Serum Albumin (BSA) and 0.5% Triton X-100 (PBS-X) for an hour at room temperature (RT). Following this, primary antibodies were diluted in a solution containing PBS-X and 1% BSA. Primary antibodies against the calcium binding proteins Calbindin (Swant: CB300, CB 38; 1:5000), the transmembrane protein Wolframin Images were acquired with a Leica DM5500B epifluorescence microscope with a Leica DFC345 FX camera. Alexa fluorophores were excited using the appropriate filters (Alexa 488-L5; Alexa 546-N3).
Fluorescent images were acquired in monochrome, and color maps were applied to the images post acquisition. Post hoc linear brightness and contrast adjustment were applied uniformly to the image under analysis.
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Quality control across juxtacellular recordings
We checked explicitly for systematic differences in LFP power across recordings. First, we calculated the global theta power in the LFP of all recordings, defined as the mean power spectral density of the theta-peak in the LFP spectrogram ± 0.3 Hz. We did not find any significant differences in LFP theta power among cell types (P > 0.05, one-way ANOVA). We also did not find any correlation between the LFP theta power and burstiness in our data (P > 0.05, Spearman correlation).
If spikes are missed during bursts, this would bias a recording towards low burstiness. Under the juxtacellular recording configuration, however, spikes are well above the noise level (signal-to-noise typically an order of magnitude higher than tetrode recordings) and thus unlikely to fall below the detection threshold. It is the case, however, juxtacellular recordings might potentially be more disruptive for the recorded neurons due to the close proximity of the glass tip and the membrane;
recordings (or portions of recordings) where signs of cellular damage were observed (e.g. actionpotential broadening, increase in firing rate; see Pinault et al., 1996; Herfst et al., 2012) were excluded from the analysis. As a measure of 'recording quality', we estimated the signal-to-noise ratio of the spikes (Joshua et al. 2007 ), and we found no difference between cell types (P > 0.05, Kruskal-Wallis test). We also found no correlation between recording quality and burstiness, spike shape or phase precession (all P > 0.05, Spearman correlations).
